Interleukin-1 alpha and tumor necrosis factor-alpha differentially regulate enkephalin, vasoactive intestinal polypeptide, neurotensin, and substance P biosynthesis in chromaffin cells.
The pattern of expression of at least four neuropeptides contained in adrenomedullary chromaffin cells is altered by exposure to the cytokines interleukin-1 alpha (IL-1 alpha) and tumor necrosis factor-alpha (TNF alpha), alone or in combination with stimulation of other second messenger pathways. Vasoactive intestinal polypeptide (VIP) was elevated 2- to 3-fold by 1 nM IL-1 alpha within 48 h of exposure, while neurotensin and substance P synthesis were unaffected, and met-enkephalin levels were decreased 25-35%. Stimulation of VIP and substance P biosynthesis by forskolin was markedly enhanced by IL-1 alpha, while forskolin stimulation of enkephalin and neurotensin biosynthesis was unaffected. IL-1 alpha amplified the effect of phorbol myristate acetate to increase the VIP content of chromaffin cells, but antagonized phorbol ester-induced elevation of neurotensin levels. TNF alpha also demonstrated a neuropeptide-specific pattern of modulation of second-messenger effects on chromaffin cell neuropeptide levels similar to those seen with IL-1 alpha. The neuroendocrine actions of IL-1 alpha described above, unlike IL-1 action in the immune system, do not appear to be mediated through IL-2 as this cytokine did not affect VIP or enkephalin expression in the presence or absence of protein kinase stimulation. Neither IL-1 alpha nor TNF alpha affected the calcium-coupled stimulation of neuropeptide secretion and biosynthesis that occurs in response to cell depolarization in these and other neuroendocrine cells in vitro and in vivo. These data provide a functional demonstration of IL-1 and TNF receptors in chromaffin cell cultures and suggest a physiological role for cytokine production in the adrenal medulla. Since both the magnitude and direction of neuropeptide synthesis modulation by IL-1 alpha and TNF alpha are highly peptide-specific, it appears that these cytokines do not merely augment second messenger pathways that affect neuropeptide synthesis, but potentially regulate the activity of factors controlling the pattern of neuropeptide gene expression in chromaffin cells.